Antidepressant administration modulates stress-induced DNA methylation and DNA methyltransferase expression in rat prefrontal cortex and hippocampus.
Stress and antidepressant treatment can modulate DNA methylation in promoter region of genes related to neuroplasticity and mood regulation, thus implicating this epigenetic mechanism in depression neurobiology and treatment. Accordingly, systemic administration of DNA methyltransferase (DNMT) inhibitors induces antidepressant-like effects in rodents. DNA methylation is conveyed by DNMT 1, 3a and 3b isoforms, which are differentially expressed in the brain. In order to investigate if the behavioral effects of antidepressants could be associated with changes in DNA methylation and DNMT expression, we investigated the effects induced by acute and repeated antidepressant treatment on DNA methylation and DNMT expression (1, 3a and 3b isoforms) in different brain regions of rats exposed to a stress model of depression, the learned helplessness (LH). Therefore, rats were exposed to pretest and treated with one or seven injections of vehicle or imipramine (15 mg kg-1), with test session performed one hour after the last injection. Chronic, but not acute, imipramine administration attenuated escape failures during the test, a well described antidepressant-like effect in this model. DNA methylation and DNMT (1, 3a and 3b) levels were measured in the dorsal and ventral hippocampus (dHPC, vHPC) and in the prefrontal cortex (PFC) of rats exposed to stress and treatment. Stress increased DNA methylation, DNMT3a and DNMT3b expression in the dHPC and PFC. Chronic, but not acute, imipramine administration attenuated stress effects only in the PFC. These results suggest the regulation of DNA methylation in the PFC may be an important mechanism for antidepressant-like effects in the LH model.